Induction and measurement of UPR and osmotic stress in the yeast Pichia pastoris.
Unfolded protein response (UPR) is a major reaction to intrinsic stress of eukaryotic organisms and is also related to environmental stress reactions. Among yeasts, stress regulation has mainly been investigated in Saccharomyces cerevisiae, while other species with biotechnological or medical interest are less well understood. Pichia pastoris as one example has emerged as a favorite production platform for recombinant proteins during the last two decades. UPR and environmental stress are well known to interfere with the production of recombinant proteins as well as other technologically relevant processes, so that the demand for well-documented protocols to measure such stress reactions has strongly increased. Here, we describe protocols for the induction of UPR and osmotic stress, as well as for the quantitative measurement of cellular stress reactions at the levels of transcripts, proteins, and metabolites. As such protocols need to be adapted for a new species of interest, the guidelines presented here should enable researchers to study P. pastoris directly without the hassle to modify standard protocols designed for the model organism S. cerevisiae first.